ETag: "e4065a7697d000ed32c1a8b916632df7"
authorization: LOW 3ozqvYVYZEAehk4f:REDACTED_BY_IA_S3
connection: TE, close
content-length: 6536377
expect: 100-continue
host: s3.us.archive.org
te: deflate,gzip;q=0.3
user-agent: ias3upload/0.7.2
x-amz-auto-make-bucket: 1
x-archive-ignore-preexisting-bucket: 1
x-archive-meta-abstract: An experiment has been completed which demonstrated quantum mechanical tunneling of electrons between two gold electrodes separated in vacuum. The tunneling current between the gold electrodes has been measured, for fixed voltages of 0.1 and 0.01 volts, as the electrode spacing was varied from a distance of approximately 2.0 nm down to a point where the electrodes touched. Current changes of over five orders of magnitude were found for electrode spacing changes of approximately 1.2 nm. For the first time, these data enable one to deduce the work function of the electrodes in a tunneling experiment from experimental parameters independent of the tunneling device. Also obtained were current-voltage characteristics for fixed electrode spacings in the direct tunneling region where electrode spacings were less than 2.0 nm. An analysis is given which attempts to deduce an absolute electrode spacing and tunneling area from the nonlinear properties of the I-V data and the current versus spacing data. The analysis suggests that van der Waals and electrostatic forces play a major role in determining the I-V characteristics and that the tunneling area may be as small as 10-16 m2. Along with a review of the theory of work functions and quantum mechanical tunneling, numerical calculations of the tunneling current based on the free-electron model of the electrodes and the barrier, an image-potential reduced barrier, and a WKB approximation for the tunneling probability have been performed and compared with Simmons' theory and with the experimental results.
x-archive-meta-cite: J. Res. Natl. Bur. Stand. Vol. 91, No. 4, p. 171
x-archive-meta-collection: NISTJournalofResearch
x-archive-meta-creator: Teague, E.C.
x-archive-meta-date: 1986
x-archive-meta-description: Journal of Research of the National Bureau of Standards
x-archive-meta-issue: 4
x-archive-meta-language: English
x-archive-meta-mediatype: texts
x-archive-meta-page: 171
x-archive-meta-publisher: National Bureau of Standards
x-archive-meta-rights: The Journal of Research of the National Institute of Standards and Technology is a publication of the U.S. Government. The papers are in the public domain and are not subject to copyright in the United States. However, please pay special attention to the individual works to make sure there are no copyright restrictions indicated. Individual works may require securing other permissions from the original copyright holder.
x-archive-meta-title: ROOM TEMPERATURE GOLD-VACUUM-GOLD TUNNELING EXPERIMENTS
x-archive-meta-volume: 91
x-archive-meta01-subject: metal-vacuum-metal tunneling
x-archive-meta02-subject: point-contact diode
x-archive-meta03-subject: scanning tunneling microscopy
x-archive-meta04-subject: temperature control
x-archive-meta05-subject: tunneling theory
x-archive-meta06-subject: vacuum tunneling
x-archive-meta07-subject: vibration isolation
x-archive-meta08-subject: work function.
x-upload-date: 2012-01-05T15:17:16.000Z
